ZNRF3/RNF43--A direct linkage of extracellular recognition and E3 ligase activity to modulate cell surface signalling.
The interactions of extracellular ligands with single membrane spanning receptors, such as kinases, typically serve to agonise or antagonise the intracellular activation of signalling pathways. Within the cell, E3 ligases can act to alter the localisation and activity of proteins involved in signalling systems. Structural and functional characterisation of two closely related single membrane spanning molecules, RNF43 and ZNRF3, has recently revealed the receptor-like functionalities of a ligand-binding ectodomain combined with the intracellular architecture and activity of an E3 ligase. This direct link provides a hereto novel mechanism for extracellular control of ubiquitin ligase activity that is used for the modulation of Wnt signalling, a pathway of major importance in embryogenesis, stem cell biology and cancer. In this review we discuss recent findings for the structure and interactions of the extracellular region of RNF43/ZNRF3 and draw parallels with the properties and function of signalling receptor ectodomains.